Background and Aim: Nutrition is an important social determinant of health that influences the ageing process. The aim of this study was to evaluate the nutritional condition of a group of seniors and identify the bio-psycho-social factors that increase the risk of malnutrition.
INTRODUCTION
Malnutrition can be defined as an insufficient, excessive or unbalanced intake of energy (1) (2) (3) (4) . Although the ratio of excessive weight and obesity in the world population is increasing due to ongoing economic development, malnutrition is still mostly understood in the sense of undernourishment.
The quality, amount and caloric value of food, as well as eating habits are all important factors influencing the overall health status (5) . In society, different social and economic conditions result in social inequalities in the area of nutrition, which in turn lead to inequalities in health (6) . Insufficient food or lack of its variety lead to malnutrition and consequently to illnesses caused by nutritional deficiency. On the other hand, an excessive intake of high energy foods and the substitution of fresh products for industrially processed foods increase the risk of "diseases of civilization" such as metabolic syndrome, hypertension and myocardial infarction (7) . One of the strategic aims of WHO program Health 2020 (8) is to improve the health of the world population and decrease the inequalities in health status. The goal for both public and state sectors is to ensure affordable, nutrition-rich, quality food for everyone. With an increase in life expectancy, demographic change calls for a major effort to ensure quality of life in our older population. A thorough understanding of the elderly as food consumers, their nutritional needs, their food perception and preferences is increasingly needed (9) .
Seniors are particularly vulnerable to the excessive inequalities in nutritional status. According to the Czech Statistical Bureau (10), currently there are almost 1.7 million inhabitants aged 65 and above living in the Czech Republic, which represents 15.7% of the total population.
Malnutrition is defined as a state characterised by an insufficient or unbalanced intake of foods (2, 11) . Insufficient calorie intake, insufficient proteins and insufficient vitamins in food lead to protein-energy malnutrition, which exhibits itself in a negative nitrogen balance and loss of muscle mass (12) . The prevalence of malnutrition in old age increases for those seniors living in healthcare facilities or care homes for seniors. According to Topinková (13) , 20% of seniors suffer from an insufficient intake of nutrition, with malnutrition occurring in 5-8% of seniors aged 65 and above, and in 20-40% of those in healthcare facilities. According to Ahmed and Haboubi (2), malnutrition exists in 15% of seniors aged 65 and above who live in a home environment, for hospitalised seniors it is 23% to 60%, and up to 85% for clients in senior homes. These results are further emphasized by Kalvach et al. (14) , who state that all individuals who reach the age of 80 suffer at least mild symptoms of malnutrition regardless of their socioeconomic status.
Biological, physiological, mental, social, and economic risk factors are all responsible for the emergence of nutritional disorders (2, 9, 15) . Due to the loss of teeth, and a decrease in digestive and physical functions, there is often a decrease in appetite, and the inability to obtain enough nutrition for physical homeostasis is related to such conditions as frailty and the partial loss of physical functions, as well as a decrease in the quality of life (16) . Malnutrition is connected to the lowered functioning of an organism, loss of bone mass, immunity dysfunction, anaemia, dysfunction of cognitive processes, prolonged wound healing, slower recovery after surgery, repeated hospitalisation, or increased mortality.
Social isolation is one of the social factors that include grief, eating habits, good availability of quality foods, poverty, and the possibility to use personal assistance, and it influence the incidence and progression of malnutrition. According to the Czech Ministry of Health, there is still insufficient public pressure with regards to the quality of food. Cheap, energy rich, yet nutritionally poor foods are still being preferred (17) . This study clearly showed that the risk of malnutrition decreased by double when respondents started shopping for quality groceries instead of cheap ones (6) . These results, as well as the research conducted by Hickson (15) , indicate that social and economic factors are indeed important, but not the strongest risk factors for malnutrition in seniors. It is also important to state that a large number of seniors (as well as young families with children) living in the Czech Republic have insufficient financial reserves, and only one unexpected event may separate them from poverty.
The aim of this research was to evaluate the nutritional status and to identify bio-psycho-social factors (especially depression) that increase malnutrition risk in a targeted group of seniors.
MATERIALS AND METHODS
The research was carried out as a social study based on a project task using quantitative research tools. A field investigation was conducted using a controlled interview technique between an investigator and a respondent in the České Budějovice region in February 2014. The level of depression was tested using the Geriatric Depression Scale (GDS-5) (18) . The Mini Nutritional Assessment -Short Form (MNA-SF) (19) , which is a scale for orientation levels of nutrition, was chosen for evaluating the nutritional state, while the respondents' bodyweight according to Body Mass Index (BMI) was calculated and then divided into four categories (underweight < 18.5 kg/m 2 , normal weight 18.5-24.9 kg/m 2 , overweight 25.0-29.9 kg/m 2 , and obesity > 30.0 kg/m 2 ) by interviewers of the private agency. During the interview at the respondent's home the interviewers measured weight and height with portable digital scale and folding ruler. Other questions of the questionnaire proceeded from the theoretical findings about the bio-psycho-social changes in old age.
In the questionnaire, risk of depression was represented by five questions from the Geriatrics Depression Scale, which is the shortest possible screening questionnaire (18) that verifies suspected states of depression. This shortened version of GDS, which includes just five questions is according to Topinková (13) sufficiently sensitive and can accurately diagnose a depressive state. If there are two or more "depressed" answers in this screening then it is categorized as positive result.
Research Group
The targeted group chosen for this research were senior citizens of the České Budějovice region who were aged 75 and above and lived in a home environment. The group was set up by quota selection in order to be representative of citizens of České Budějovice in terms of gender and age (aged 75 and above).
The composition of the sample group, considering basic demographic characteristics was as follows. From a total of 320 respondents 115 were males (35.9%) and 205 women (64.1%), which corresponds to an analogous composition of the population aged 75 years or more in the district of České Budějovice.
With regards to relative frequencies, a deviation of 0.3% from the basic set was calculated which means that the research is indeed representative for the population of the České Budějovice region aged 75 and more in terms of gender. Table 1 shows different age groups in combination with groups based on gender.
In comparison to the age division of the basic group, the deviation lies below 0.5 % (Table 1) . It can therefore be concluded that the results are representative of the individual age groups of České Budějovice citizens aged 75 and more.
Statistical Data Analysis
The obtained data set was analysed using the statistical applications SPSS 15.0 and SASD 1.4.10. The first degree selection and contingent tables for chosen parameters of the second degree selection were analysed. If the following values were presented in the scale of answers: 'I don't know' and 'no answer', they were coded as missing values and excluded from further analysis. ) was selected for testing the dependency of category variables. For the nominal, and also sometimes in combination with ordinal variables, Cramér's V test was used instead. The significance level of 5% (α = 0.05) was chosen for both tests as the level for refusal of zero hypothesis.
RESULTS
The average BMI value of the respondents was determined as 26.2 kg/m 2 , which corresponds to the category of "overweight". 
Evaluation of Nutrition
Based on the evaluation of the screening we can determine whether the person in question runs the risk of malnutrition or not. The results obtained show that more than one third (36.3%) of the seniors in the target group were at risk of malnutrition and 63.7% were in good nutrition status ( Table 2) .
The age of a senior significantly increases the probability of malnutrition. In the youngest senior category (75-79 years of age) 23.5% of respondents were found to be at risk of malnutrition. In the 80-84 age group it was 42.7%, and in the 85-89 age group the Table 3 . Degree of association between the risk of malnutrition and chosen risk factors risk was even higher (58.3%). However, this rising trend was not found in the eldest age category (90 years and above) which were 54.5% of respondents. This result is interesting also because this category had eating disorder experiences. The correlation between age and risk of malnutrition was found to be statistically significant (Pearson Chi-Square -18.636, df = 3, p < 0.001) ( Table 2) . During the correlation analysis between the risk of malnutrition and the chosen variables, it was evaluated whether the given risk factor statistically increases the probability of a nutritional disorder. An effort was also made to evaluate the strength of the risk factor (RF) in question. The degree of RF is presented by Cramér's V number, where higher numbers indicate a higher risk. Among the strongest RF of malnutrition (of psychosomatic nature) were unintended weight loss (0.660), depression (0.618), decrease in food intake due to loss of appetite, and digestion problems or problems with chewing or swallowing (0.566). Immobility (0.492), acute illness (0.483), higher use of medication (0.247), and psycho-social isolation (0.364), all represent additional adverse circumstances that increase the probability of malnutrition. Economic reasons that were responsible for the occurrence of malnutrition in seniors were found to be less significant than other factors (0.211) ( Table 3) .
Division of Respondents According to Screening Test GDS-5
Results showed that suspected depression was prevalent in more than one third of the respondents (34.7%).
Interestingly, when the correlations based on the dependence or independence of the variable "risk of depression in GDS-5" are compared, it is not always possible to decide whether depression is the cause or the result of malnutrition. If the cause of a possible depression is the malnutrition, the situation of about 20% of the seniors can be explained by the fact. However, this variable can also be applied in reverse -when the assessment of a depressive state is presumed to be caused by the risk of malnutrition. This explains almost 30% of the senior condition cases.
DISCUSSION
This research was aimed at identifying the risk factors of malnutrition in a group of seniors aged 75 and above who live in a home environment. The cause of malnutrition is multifactorial, dependent on several biological and physiological factors as well as on the social and economic conditions in which the given person lives and is influenced by. The results show that more than one third of the seniors addressed are at risk of malnutrition (36.3%). These values correspond to the conclusions reached by Topinková (13) and Kalvach et al. (14) , who point out the gravity of malnutrition occurring amongst the senior population. The study also confirmed a positive correlation between the risk of malnutrition and the age of the respondent.
Malnutrition is not necessarily a consequence of the biological and physiological changes of an organism that are related to aging. However, according to Hickson (15) these changes can significantly increase the risk of nutritional disorders occurring at an older age. According to Wurtman et al. (20) the average daily food intake decreases by up to one third between the ages of 20 and 85. A combination of loss of appetite and lowered energy intake often leads to old age anorexia. In this study, a quarter of respondents reported to be eating less than three meals a day. Almost half of the respondents had experienced lowered food ingestion within the three months prior to the study, due to loss of appetite, digestive problems or troubles with chewing or swallowing. By consuming less than three meals a day, or reporting a dysfunction of food ingestion, these respondents were exposing themselves to a statistically significant increase of malnutrition risk.
Lowered ingestion means an insufficient intake of calorie balanced food. It can be caused by acute or chronic illness of both somatic and psychological origin. Seniors reported an unintended weight loss ten times more often than respondents without these complications. Seniors showing signs of depression reported weight loss three and a half times more often than respondents without depression. While acute disease was shown to increase weight loss threefold. Pathological causes of unintended weight loss (and consequently malnutrition) increase with age, therefore, it is important to prevent or at least quickly and suitably treat any respiratory, cardiovascular or endocrinology complaints in elderly people. Not fitting dentures can impact both the amount of food consumed and the quality, and these complications can be easily prevented. The risk of malnutrition is also connected to social and economic factors, such as poverty, social isolation, depression and decreased autonomy which in turn are all connected to lack of appetite (21) .
Depression develops in 7-15% of elderly people aged 65 and above who are living in a community. Higher numbers are found among hospitalised seniors and those in long-term care (20-30%) (13) . Hickson (15) states that depression and grief in the elderly caused by the loss of a person who was close to them often results in a loss of appetite and weight as well as in malnutrition. Hickson's study identifies symptoms of depression as the second most influential risk factor for digestion disorder among seniors. It also shows that more than one third of the respondents most probably suffer from depression. Interestingly, it was very difficult to determine whether the risk of malnutrition is the cause or consequence of the depressive state. One fifth of the respondents suffered from depression due to malnutrition while one third were at the risk of malnutrition due to depression.
This research shows that the use of more than three types of medicine simultaneously causes a twofold increase in the risk of malnutrition.
Sufficient intake of fruit and vegetables is connected to decreased morbidity as well as mortality. On the contrary, a low intake of fruit and vegetables is connected to an increased risk of cardiovascular and cancerous disease. The recommended intake comprises five portions of fruit and vegetable daily. Although most adults consume at least one portion of fruit and vegetable daily, half of the seniors never receive the recommended five daily helpings (22, 23) . This research indicated that daily intake of fruit and vegetable decreases the risk of malnutrition. In cases where seniors reported a daily intake of fruit and vegetables, the risk of malnutrition was half that of individuals who reported an insufficient intake of fruit and vegetables.
The trend that the BMI in the Czech population increases with age but decreases again after the age of 65 (24) was confirmed in our study. The average BMI of the respondents who were 75+ was calculated as 26.2 kg/m 2 , which falls into the overweight category. One significant finding was that while mortality from cardiovascular diseases continuously decreases for those aged less than 65, in the past few years it has been growing for the age group of 65 and above (24) . Surprisingly, despite the high incidence of excessive weight and obesity in the respondents (60.7%), many were still at risk of malnutrition (36.3%). The results indicate that the targeted group is mainly at risk of malnutrition due to unwanted weight loss, the presence of mental depression and a lowered food intake.
CONCLUSION
Nutrition is an important indicator of the health and overall condition of seniors aged 75+, and it is influenced by many biopsycho-social factors. The positive outcome of this research is that social and economic factors were less significant in the causes of malnutrition. However, these factors still remain important determinants of health. Certain insufficiencies can be influenced by the seniors themselves, although assistance from care givers and state authorities is necessary regarding the concept of long-term health and social care at a community level. For those seniors living in a community who may be at risk of malnutrition, there are two possible interventions that can lead to a better nutritional condition. One includes the home delivery of hot meals at least once daily, for example delivery by home care nursing services. The other involves help from a nutritional consultant. Other non-dietary interventions for the prevention and treatment of malnutrition in seniors include treatment of depression, resolving of dentition complications, social inclusion and physical activities.
